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1 INTRODUCTION

In a Mediterranean climate, summers are hot and dry. Baseflows in even large rivers such as
the Mattole River can recede to intermittent suristceamflowby mid-summer in drier

years.A one to tweanda-half month period of very loweasonal baseflow oca&in almost

all summersn the Mattole HeadwaterBuring this summer low flow perioduvenile
steelhea@dndcohostruggle tosurvive If a juvenilesalmoniddoessurvive, it can rear

through the winter and migrate to the Pacifiwe@n the following spring.

Forajuvenilesteelheadr coho the chance of returning as a spawning adult is vergha
function of itssmoltsizeupon entering the Pacific Oce@kabel and German 1967, Hume
and Parkinson 1988, Ward and Slaney 1988, Waed. 1989andHayes et al. 2008But
theMattoled Bwer mainstem and estuarimearinghabitas have beensignificantlydegraded
(MRRP 2009)As a result, yjvenilesalmonidscanno longerrely on additional growth during
their presmolt and smolt ontigration as they once dithroughout thévla t t towee 0 s
mainstem and estuarip significantly improve their chances of returning as aduhe
Mattole Headwatersind particularlyts Southern SuiBasin(Figure 1) maintairs the

coolest summer tempéuaes in the watershed (NMFS 2012), makinthi best candidate
for sustaining juveniles through ttesmmer low flow periodand subsequently growing large
smolts (> 170 mnfiork length by the following springMaintaining this key life history
tactic is ssentialbecause recovery of the mainstem Mattole Rivereshgaryis going to
take time.

Theearly-summertransition from productive to stressful rearing conditiaiasa common
andnatural occurrencerhen the Mattole watershed wagsting butit could now be
occuring earlier more intensely, and more frequerdlya result oA cumulative effecfrom
multiple streamflow diversionsmall individual diversiors that might appear
inconsequential in imter and spring, or even eaidyimmer in wetter yes, cumulativelycan
become highly consequentia mid-summer through earall. To improvestreamflow
during receding summéaseflow but particularly during the highly stresstuimmer low
flow period Trout Unlimited and the Center for Ecosystem Mgeraent and Restoration
(TU/ICEMAR) havepartneedwi t h t he Mattol e Rivero6s Sanct uc:
users to increase winter water storage as an alternative tosdinestertimealiversions.
Sanctuary Forest has a webBtablished program to help &¢esidencemstall water tanks
as an alternative to summertime diversiarig.and CEMAR aravorking with Sanctuary
Forestexpand that program to neasidential water users and devejongterm
Streamflow Improvemerlan forMattole Headwatercal water userswhich includes this
instream flowneeds (FN) study.
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Figure 1. The Mattole Headwaters Southern SRdsin (Downie et al. 2003)




2 STUDY GOALS

Our primary study goal was tdentify an instream flow thleshold forthe summer low flow
periodin the MattoleHeadwatersin an instream flowmeedgIFN) study the term

it hr edehotetanchbrupt clange in habitat or ecologickinction as a direct response to
a small change in streamfloWe identify the ssnmer low flow period by its effect on
juvenile salmonid growthStreamflowless than tb summetow flow threshold willbe

highly stressful andvill resut in poor to negative growtthigher risks from disease,
predation, shrinking habitat area, and he2gled competition for limited food&Extended
durations withstreamflowbelow thesummer low flowthresholdwill substantially decrease
chances o juvenile salmonidurviving the summer. But survival through tbes flow
periodwill also depend onajuvdnie 6s condi ti on athaesurhnmeldw t h
flow period Cumulative diversions during recedibgseflomeading up to theummer low
flow periodcouldstill degrade juvenilsalmonidrearing habitat and lower overall stream
productivity. From ananagement perspective, cumulative diversions dgungmer low

flow could be curtailedbut the succes®f juvenile steelhead and colmuld still be
compromised if cumulative diversions precedinggbemer low flowwere significantA
secondary study g, therefore, was to identify streamflow threshadsurring before the
onset othesummer low flow periodhat might jeopardiza juvenile salmonids chances of
surviving Also, the recession from spring high flows to summer low flovas begin when
adult steelheadrestill spawning particularly indrier water years. Ahird study goal

thereforewas to estimateninimum streamflow thresholds for spawning habitat availability.

Collectively, hesestreamflowthresholdswill be necessarin devisea cunulativediversion
strategyfor the MattoleSouthern SulBasinand permit termaccepable tothe State Water
Resources Control BogrBepartment of Fish and Ganasdotherstate/federal resource
agencies.

Study GoalNo. 17 Estimate thaupperinstream fow threshold for theummer low flow
periodin the Mattole Headwaters

Study Goal No. 2i Estimate instream flow thresholdsiring receding spring and early
summer streamflowselow which diversions would likelgffect the ability ofjuvenile
salmonidgo survive thesummer low flow periodn the Mattole Headwaters

Study Goal No. 3i Estimateminimumstreamflow thresholds fadult steelheadndcoho
spawning habitat availability the Mattole Headwaters

upor



3 STUDY SITES

The study arestheCDF G Matt ol e Wat er s he d-BaAssisreds s(n2ow n ifie
et al. 20B, Figure 1)with a drainage area @.5 mf (including McKee Creek, entering the

mainstem just upstream of Bridge Crealithin this study areaplr study sitesvere

assessed algr6.5 miles of the Mattole River mainstem upstredfihorn Junctior(Figure

1). The sitesncludedthreemainstensitesandonetributarysite, incorporatingaining and

losing reachesf the watershed

Each study sitencludedfive to severhydraulicunits. An hydraulic unit (HU) is the basic

barpool morphology typical of alluvial and depositional streams (Dietrich, 1987). Although
bedrock hydraulic controls are prominent in the Mattole Headwaters, the depositienal bar
pool sequence (hydraulic undycurredthroughout our study sites. Hydraulic units are

naturally delineated by an upstream and a downstream riffle crest. Often, HUs correspond to
the meander of the thalweg, beginning where the thalweg crosses from one side of the
channel to the other aralsting to the next crossver downstream.

Each hydraulic unit contained an upstream riffle or cascade, and a downstream pool or run.

In traditional mesohabitat typing, the riffles/cascades are inventoried and assessed separately
from the pools and frorthe runs. But juveniles or smolts in a pool are significantly affected

by the extent and quality of the riffle/cascade/waterfall immediately upstream. Therefore we
used these naturally delineated hydraulic units to quantify the transition frontaypod

habitat conditions in a reach.



Junctionstudy site

ThemainstemJunctionstudy $te (Figure2) starts approximately 1200 ft upstream from the
confluence of Mckee Creek and the Mattole River, just soulthofn Junctior(Figure 1)
There is a box car bridge and access to Rd A, at the downstream end of Jindijaie.

This mainstem study site, continuih§60 ftupstream, has seven hydraulic units (AWas
not mapped).
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Figure 2. Junctionstudy site anddesignated ydraulic units (HU).
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Whitethornstudy site

ThemainstemWhitethornstudy site (Figure3) starts approximately 300 ft downstream from
the confluence of Gibson Creek and the Mattole RiFgyure 1) ShaferBridge, at the
downstream enatan be accessed approximat@lg5mile north of Whitethorn Elementary
School. ThéVhitethornstudy site continuesl830ft upstream and has a sequence of eight
hydraulic unitsDuring summerthls reach ofteexperiences Iosmg streamflow.
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Figure 3. Whitethornstudy site anddesignated ydraulic units.



Upper Mainstenstudy site

TheUpper Mainstenstudy site (Figure4) starts approximately 950 ft upstreamttoé
entrance tahe redwood retreat properyd 1700 ft dowrtseam from Thompso@reek. The
Upper Mainstenstudy $te continues upstreaif00 ft andhas a sequence of five hydraulic
units. The siteends below the e d wo o d storage buddandgs.d s
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Figure4. Upper Mainstenstudysite and Thompson Creestudy site with designated ydraulic units.



Thompson Creeftudysite

The Thompson Creedtudy site (Figure4) begins athe confluence with the mainste

Mattole River and extend0ftu pst ream t o t hwatenrdewatswoTIhel r et r ea
Thompson Creek studyts includes a sequence of six hydraulic uriitsompson Creek

watershed i8.7 mf and the Mattole RiveBub-Basin upstream 6fhompson Creekas a

drainage areaf 5.8 mf. Thiscsm f | uenc e ¢ h an gdevenstreametreamaordars t e mo s
from 3 to 4.Theredwood retreat centés located between thEhompson Creektudy site

and theUpper Mainstenstudy site.

4 METHODS
4.1 Streamflow Data

Oneof T U @uincipal goals for th&treamflow ImprovemerRlanis to identify how often

the flow thresholds associated with particular ecological processes or functions are exceeded
at each study site over a letegrm periodQuantifying the number of days the specif
instreanflow thresholds were met in a given water year is beyond the scope d¥ithis |

study, however, a series of annual hydrographs prdédaows the periodicity of flow

thresholds in different water years.

Figure 5. Modeled annual hydrographs showing sgfsummer recession at Junction stuidy s
Mattole Headwaters.

























































































http://journalseek.net/cgi-bin/journalseek/journalsearch.cgi?field=issn&query=0015-296X
http://journalseek.net/cgi-bin/journalseek/journalsearch.cgi?field=issn&query=0015-296X

























